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(54) PROJECTION OPTICAL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a projection optical system subjected to 
sufficient chromatic aberation correction while keeping designing performance by 
providing the system with 1st to 6th lens groups and making it satisfy a specified 
condition. 

SOLUTION: This projection optical system is constituted of quartz glass or fluorite and 
includes the 1st to the 6th lens groups G1 to G6. The system has at least one or more 
aspherical surfaces in the 4th lens group G4, has a 1st positive lens LP1 consisting of 
fluorite in the 5th or the 6th lens group G5 or G6, and satisfies conditional expressions 
0.08<f1/L<0.25, 0.03<-f2/L<0.1, 0.05<f3/L<0.03, 0.035<-f4/L<0.1 1 , 0.08<f5p/L<0.3 and 
0.1<fp1/L<0.4. In the conditional expressions, a distance from a 1st surface W to a 2nd 
surface R is defined as L, the foca! distances of the 1st to the 4th lens groups G1 to 
G4 are defined as f1 to f4, the focal distance of a partial group G5p including four 
positive lenses in the 5th lens group G5 is defined as f5p, and the focal distance of the 
1st positive lens LP1 in the 5th or the 6th lens group G5 or G6 is defined as fp1. 
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[0 0 2 3 ] **jKW©tt'haK***©tt5c*WTt 1214 £5*r. *Wtbm<Dm&&»ft¥&<DfflttmK Al* 
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0 . 7T*. ffiffliftfttt 19 3.3 nm± 0 . 39 pm tf * Yiif£iS4SIU 193.3 nm, 1 

T% ljBST-©HIHtt 5 1 . 4 0t\ IHI 9 3. 3nm+0. 3 9 pm, — 1 9 3 . 3n 

<^e>(ftffiST*©BIStt9 . 6 4T% Cgfflfg^ii- 1/4 m-0. 3 9pmS$LTWo 
fgT*. 1 3. 2mm©Rt-fe5. H4 

(ff§7C) 



lit 








1 


: -916.44941 


11.053636 


'sio2' 


2 


: 322.39773 


12.010058 




3 


: 653.10169 


21.186136 


* sio2' 


4 


: -753.07169 


2.648900 




5 


: 756.97039 


23.634204 


'5102' 


6 


: -264.94044 


0.921136 




7 


: 187.16939 


23.000000 


* sio2' 


8 


: -5170.13222 


1.000000 




9 


178.42770 


20.265000 


5 sio2' 


10 


107.35579 


16.933647 




11 


480.60898 


19.242693 


' sio2' 


12 


-322.39773 


1.253752 




13 


-1417. 12499 


9.565770 


, sio2' 


14 


137.73714 


18.356282 




15 


-282.23956 


9.500000 


' sio2' 


16 


233.23421 


18.839041 




17 


-157.64492 


12.622901 


' sio2 s 


18 


877.05026 


18.979164 




19 


-146.41792 


15.858946 


' sic^' 


20 


-385.20826 


6.660773 




21 


-324.68206 


25.440763 


* sic^' 


22 


-175.34922 


14.643271 




23 


-5304.36667 


34.068128 


' sio2' 


24 


-252.72632 


3.667647 




25 


752.44792 


36.000000 


' 8102' 


26 


-429.11892 


10.933110 




27 


380.92826 


37.000000 


' sio2' 


28 


-853.77874 


3.334340 




29 


197.17003 


30.772884 


* caf V 


30 


521.55426 


33.505475 




31 


282.82765 


27.006760 


'sio2' 


32 « 


125.64514 


34.618111 




33: 


-181.56287 


12.351869 


' sio2' 


34: 


230.01943 


33.487264 




35: 


-113.53304 


12.826034 


'sio2' 


36: 


-1446.98403 


15.894134 




37: 


-203.39532 


26.442542 


, sio2' 


38: 


-148.42375 


10.754956 




39: 


2320.14958 


37.582592 


' caf r 


40: 


-213.54190 


7.755261 




41: 


390.79977 


39.000000 


' sio2' 


42: 


-397.74168 


19.663115 




43: 


-232.28386 


21.186136 


'sio2 5 


44: 


-447.15243 


2.000000 
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45 


376.58115 


37.313224 


'sio2' 


46 


-1181.31893 


2.813491 




47 


192.14569 


37.079200 




48 


581.09054 


8.248969 




49 


114.46406 


41.142733 


' caf V 


50 


509.88873 


3.893430 




51 


736.90909 


22.393379 


'sio2' 


52 


66.70059 


8.543978 




53 


68.24661 


66.427056 




54 


653.06474 







1 9® 



K 

A 
D 

2 0® 

K 

A 
D 

2 3m 

K 

A 
D 



0.016241 

0.459545E-09 

0.101262E-20 

191.327755 

0.130741E-07 

-.979957E-20 



B 

E 



B 
E 



-.200647E-13 
-.606155E-24 



.256328E-11 
.304584E-25 



C 
F 



C 
F 



-.128671E-16 
O.O0O000E+0O 



0.999220E-16 
0.272071E-29 



B 
E 



-.611742E-11 
-.847194E-24 



C 
F 



1.104552 
0.160014E-07 
0.574303E-20 

f 1/L=0.1658 
-f 2/L=0.0689 

f 3/L=0.1198 
-f 4/L-0.0643 
f 5 p/L=0.1343 
f p 1/L=0.2628 
f p 2/L=0.3621 

(R/|R|) x (AhUBhHChHDh^Eh^ 

+ FhH • - 

f p 3/L=0.5661 

C*3*K«D WTfc* 3*11^*5**-. 
[ 0 0 2 4 ] **««©«^ae**RCDB7BftWTK: 
*®***<D»rBBEI*0 5fc:^U ^©iR^H^ 

0. f££Ji£gte: 1 9 3 . 3nm±0. 2 6pm 

T% »fli:*6^1BSST-(Z)P*Htt5 5. 0 1 T* 
(Btc) 



-.703892E-16 
0.102100E-27 



) =-0.3553 



{gT% 8*SR««i*gl3. 2mmCDP3T-fcSc El 6 

Yttteift*«U SSttfcfcl.9 3. 3nnu j&jRfci: 1 
9 3.3 nm+ 0. 2 6 pm, — 193. 3 n 
m-O. 2 6pm^:lLt^^o 







ilM 




1 


-766. 


78300 


11.326015 


'sio2' 


2 


431. 


65014 


18.449246 




3 


889. 


61779 


19.294436 


'sio2' 


4 


-468. 


68859 


1.196796 




5 


575. 


66006 


27.400000 


'sio2' 


6 


-225. 


19165 


1.000000 




7 


157. 


97906 


22.800000 


'sio2' 


8 


724. 


97442 


1.000000 
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9 


: 219.25382 


19.371708 


5 sio2' 


10 


: 118.93345 


14.704600 




11 


: 450.84093 


10.892265 


, sio2' 


12 


: 143.80417 


20.056603 




13 


: -297.52512 


10.714003 


, sio2' 


14 


: 186.73085 


24.230317 




15 


: -155.75621 


10.882700 




16 


: -4591.08123 


18.657666 




17 


: -147.94579 


19.810311 


, sio2 > 


18 


: -389.05840 


6.237461 




19 


: -571.35192 


31.562994 


'8102' 


20 


: -194.49751 


1.000000 




21 


: -2428.26188 


36.900000 


, sio2 > 


22 


: -237.38218 


1.000000 




23 


: 6593.61728 


36.000000 


' sio2' 


24 


: -319.04406 


1.000000 




25 


283.93001 


36.000000 


' sio2' 


26 


6709.06089 


1.000000 




27 


166.44466 


35.700000 


, sio2 5 


28 


380.49567 


26.763163 




29 


395.09904 


21.105868 


' sio2' 


30 


122.03880 


37.507382 




31 


-326.22056 


10.271360 


' sio2 3 


32 


166.52174 


44.419428 




33 


-112.81953 


11.038575 


' sio2' 


34 


-1067.00755 


16.542444 




35 


-204.76717 


28.458513 


, sio2' 


36 


-147.32548 


11.000000 




37 


862.11676 


35.946489 


. ' sio? 


38 


-330.20111 


1.000000 




39 


415.32238 


48.000000 


9 caf2' 


40 


-361.03239 


13.592989 




41 


-238.00000 


25.000000 


, sio2' 


42 


-328.48749 


20.446597 




43 


815.59269 


29.500000 


'sio2' 


44 


-1055.69955 


1.000000 




45 


256.53354 


33.200000 


, sio2' 


46 


937.13190 


1.000000 




47 


150.24996 


36.029142 


' 3102' 


48 


334.59372 


1.000000 




49 


139.45195 


34.729089 


' caf V 


50 


444.46023 


4.652695 




51 


884.06205 


23.382278 




52: 


97.38164 


4.490676 




53. 


95.62395 


57.996618 


' caf V 


54: 


747.69692 















1 9 m 

k : 1.939531 

A : 0. 8141 17E-09 B : 0.256018E-12 C : -.697178E-17 
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0.260014E-23 



0.315119E-26 



0.000000E+00 



2 5 i 



-.482429E-11 
-.663087E-24 



C 
F 



k : 6.324681 

A : 0.250651E-07 B 

D : 0.118299E-19 E 
(*fM*J6tt) 
, f 1/L =0.1430 
-f 2/L=0.0616 

f3/L=0.1094 
- f 4/L =0.0600 
f 5 p/L=0.2023 
f p 1 /L =0.1969 
f p 2/L=0.3620 

(R/|R|) x (AhHBhHChHDhHEh 12 

+ Fh 14 + - • 

f p 3/L=0.3646 

[0 0 2 5 ] 



-.700819E-16 
O.0O00O0E+0O 



) =-0.933 



[0 5] i5lt *«rofc:«ta»3^«0!icD»***« 
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G 5 
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So 




G 5 p 
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0.0040 


Y=13. 2 


-0.Q04G 
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0. 004 0 


- -\ 
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\ 
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0.0040 




Y=0 
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